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1） 本文应用 16S rRNA 基因的手段调查了南中国海一沉积物柱状样和西太平洋
一纬度梯度的表层水样浮霉菌的组成。对于南中国海沉积物柱状样（7 个层，




要的组成，并具有较高的多样性，而其它属 Gemmata 和 Planctomyces 只发现













































In recent decades, Planctomycetes has become one of the focused groups, for 
Planctomycetes is a microbial model to explore the evolution relationship between 
bacteria and eukaryotes for its characteristic of compartment and peptidoglycan-less. 
Previous work showed that Planctomycetes played important roles in marine carbon 
and nitrogen cycles such as anammox processes attributed to 30-70% marine nitrogen 
gas losses. Although Planctomycetes investigations have been increased, little is 
known about the distribution, diversity and abundance of Planctomycetales regarding 
marine environments. Here we present some molecular works on marine 
Planctomycetes. 
1) 16S rRNA gene approach is applied to investigate Planctomycetes community in 
the vertical deep sea sediment of the South China Sea and the latitludinal surface 
seawater of the Western Pacific Ocean. For the vertical sediment of the South China 
Sea, PCR amplification using the primer set Pla-46-F/1392-R of the samples from 
seven sediment layers (0.1m, 1m, 3m, 5m, 7m, 9m and 11m below the surface sediment) 
showed that Planctomycetales existed within a limited range of sediment depths (≤5m), 
and had a decreasing tread in diversity with increasing depth. The majority of the 
Pla-46-F/1392-R retrieved sequences belong to Pirellula-related Planctomycetales, For 
the latitludinal surface seawater of the Western Pacific Ocean, the results revealed that 
Pirellula-Rhodopirellula-Blastopirellula clade dominated the Planctomycetes 
community (between 83.3% and 94.1%) in all surface seawater sites and was present 
unexpected diverse while the minority of genera Gemmata and Planctomyces were only 
found in sites H5 and H2 respectively. Interestingly, diversity of low latitudes seawater 
appeared higher than of mid-lantitudes. ∫-libshuff software analysis revealed 
significantly different diversity pattern between in the latitudinal surface seawater and 
in the sediment, possibly response to different hydrological and geographic features  
2) Two new reverse primers (Pla-1097-R and Pla-1368-R) are designed, which 














and experimentally. The test showed that PCR using the new primer sets reduced 
mismatches to non-Planctomycetes and supplemented the diversity of Planctomycetes, 
especially increasing the numbers of genera of Planctomycetes in both seawater and 
sediment samples. Our results strongly suggest that the diversity of Planctomycetes as 
revealed by Pla-46-F/1392-R has been potentially underestimated.  
3) Molecular evidences of ammonium oxidizing microorganisms were present in the 
0.1m layer in the South China Sea sediment station MD2896, including 
anammox-related 16S rRNA gene sequences, beta-Proteobacteria ammonium oxidizing 
bacteria 16S rRNA gene sequences and archaea amoA gene sequences. Our data 
suggested that there are comprehensive competitions or cooperations among different 
ammonium oxidizing microorganisms in the sediment. 
4) CARD-FISH approach was applied to investigate the abundance of Planctomycetes 
in China seas. Our data revealed that the abundance of Planctomycetes was varied 
0.23-20.53×104cells/ml in The Yangtze River estuary and 0.15-10.25×103 cells/ml in 
the seawater columns of the South China Sea respectively. Even though higher than in 
the seawater columns of South China Sea, the abundance of Planctomycetes in The 
Yangtze River estuary is lower than previous reported in soils and sediments. 
 


































 1.1.1 主要的分子生物学诊断技术 
用于群落结构分析的分子生物学诊断技术主要有以下： 
(1)克隆文库分析法(clone library profiling) 通过构建群落样品总基因组DNA文
库，分析文库中标记序列的类型和出现频率，可以得到微生物群落种群组成的分
































































Figure 1.1 The principle of CARD-FISH 
 






变性浓度梯度电泳(denaturing gradient gel electrophoresis, DGGE) 和温度梯度















































扩增片段长度多态性(amplified fragment length polymorphism, AFLP) 是研究
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